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Abstract: Background: Since 1994, laparoscopic Roux-en-Y gastric bypass (LRYGBP) has gained pop-
ularity for the treatment of morbid obesity. In analogy to open surgery, the operation was initially
performed in a retrocolic fashion. Later, an antecolic procedure was introduced. According to short-term
studies, the antecolic technique is favorable. In this study, we compared the retrocolic vs the antecolic
technique with 3 years of follow-up. We hypothesized that the antecolic technique is superior to the
retrocolic in terms of operation time and morbidity. Methods: 33 consecutive patients with retrocolic
technique and 33 patients with antecolic technique of LRYGBP were compared, using a matched-pair
analysis. Data were extracted from a prospectively collected database. The matching criteria were: BMI,
age, gender and type of bypass (proximal or distal). The end-points of the study were: operation time,
length of hospital stay, incidence of early and late complications, reoperation rates and weight loss in
the followup over 36 months. Results: In the retrocolic group, operation time was 219 min compared
to 188 min in the antecolic group (P = 0.036). In the retrocolic group, 3 patients (9.1%) developed
an internal hernia and 4 patients (12.1%) suffered from anastomotic strictures. In the antecolic group,
2 patients (6.1%) developed internal hernias and in 3 patients (9.1%) anastomotic strictures occurred.
Median hospital stay in the retrocolic group was 8 days compared to 7 days in the antecolic group. In
the antecolic group, the mean BMI dropped from 46kg/m2 to 32kg/m2 postoperatively after 36 months.
This corresponds to an excess BMI loss of 66%. In the retrocolic group, we found a similar decrease in
BMI from preoperative 45kg/m2 to 34kg/m2 after 36 months (P = 0.276). Conclusion: The results of our
study demonstrate a reduction of operation time and hospital stay in the antecolic group compared to
the retrocolic group. No differences between the two groups were found regarding morbidity and weight
loss. Taken together, the antecolic seems to be superior to the retrocolic technique
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Background: Since 1994, laparoscopic Roux-en-Y
gastric bypass (LRYGBP) has gained popularity for
the treatment of morbid obesity. In analogy to open
surgery, the operation was initially performed in a
retrocolic fashion. Later, an antecolic procedure was
introduced. According to short-term studies, the
antecolic technique is favorable. In this study, we
compared the retrocolic vs the antecolic technique
with 3 years of follow-up. We hypothesized that the
antecolic technique is superior to the retrocolic in
terms of operation time and morbidity.
Methods: 33 consecutive patients with retrocolic
technique and 33 patients with antecolic technique of
LRYGBP were compared, using a matched-pair analy-
sis. Data were extracted from a prospectively collect-
ed database. The matching criteria were: BMI, age,
gender and type of bypass (proximal or distal). The
end-points of the study were: operation time, length
of hospital stay, incidence of early and late complica-
tions, reoperation rates and weight loss in the follow-
up over 36 months.
Results: In the retrocolic group, operation time was
219 min compared to 188 min in the antecolic group
(P=0.036). In the retrocolic group, 3 patients (9.1%)
developed an internal hernia and 4 patients (12.1%)
suffered from anastomotic strictures. In the antecolic
group, 2 patients (6.1%) developed internal hernias
and in 3 patients (9.1%) anastomotic strictures
occurred. Median hospital stay in the retrocolic group
was 8 days compared to 7 days in the antecolic
group. In the antecolic group, the mean BMI dropped
from 46 kg/m2 to 32 kg/m2 postoperatively after 36
months. This corresponds to an excess BMI loss of
66%. In the retrocolic group, we found a similar
decrease in BMI from preoperative 45 kg/m2 to 34
kg/m2 after 36 months (P=0.276).
Conclusion: The results of our study demonstrate a
reduction of operation time and hospital stay in the
antecolic group compared to the retrocolic group. No dif-
ferences between the two groups were found regarding
morbidity and weight loss. Taken together, the antecolic
seems to be superior to the retrocolic technique.
Key words: Morbid obesity, bariatric surgery, laparoscopic
Roux-en-Y gastric bypass, technique, internal hernia
Introduction 
Roux-en-Y gastric bypass (RYGBP) is the most
common operation for morbid obesity in the United
States.1,2 The different surgical techniques for
RYGBP are still under intense discussion. 
Several randomized controlled trials have con-
firmed the advantages of the laparoscopic
approach.3-5 Since its introduction in 1994, laparo-
scopic RYGBP has rapidly gained popularity,6 and
the majority of surgeons have adopted this tech-
nique.7 In a review of 18 studies comparing laparo-
scopic with open RYGBP between 1994 and 2002,
Podnos et al8 showed a significant decrease of iatro-
genic splenectomy, wound infection, incisional her-
nias, and mortality with the laparoscopic approach.
However, there was an increased incidence of anas-
tomotic strictures and of bowel obstruction as a
result of internal hernias.8,9
One area of continued debate is the orientation of
the Roux or alimentary limb, i.e. retrocolic (RC) ver-
sus antecolic (AC). Analogous to the open surgery,
the operation was initially performed in a retrocolic
fashion. The antecolic technique was introduced
later, and was considered to be technically easier and
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resulting in less complications.10,11 Which of these
technical modalities is superior from a long-term
perspective is unknown, because comparative data
are lacking. Several cohort studies describe the dif-
ferent approaches, but only short-term outcome has
been reported.8,12,13
Our study compares the outcome of both technical
modalities over a 3-year period. Both groups were
compared by a matched-pair study design, analyz-
ing a large prospectively-collected database. We
hypothesized that the antecolic technique is superi-
or to the retrocolic in terms of operative time and
morbidity, but we did not expect a difference in
postoperative weight loss.
Patients and Methods
A total of 33 consecutive patients with a retrocolic
laparoscopic RYGBP were compared to 33 patients
with an antecolic approach, using a matched-pair
method. The operations were performed between
July 2000 and November 2002. Both proximal (ali-
mentary limb of 150 cm) and distal (common chan-
nel of 150 cm) bypass procedures were performed.
At the beginning, only the retrocolic technique was
used. Later, the technique was switched to the
antecolic procedure, as a consequence of the unsat-
isfying results reported in the literature regarding
the retrocolic approach.14 The data were extracted
from a prospectively-collected database of all
patients (n>500) undergoing bariatric surgery at the
Department of Visceral and Transplantation Surgery
at the University Hospital Zurich. The patients were
matched according to age, gender, body mass index
(BMI) and type of bypass (proximal or distal). The
end-points of the study over a follow-up of 36
months were operative time, length of hospital stay,
postoperative BMI as well as excess BMI loss
(EBL), and complication rates with special empha-
sis on internal hernias. 
Surgical Technique
All bypass procedures were performed laparoscopi-
cally as described by Wittgrove in 1994.6 Briefly, a
small gastric pouch of 15-25 ml is created. Next, the
jejunum is transected 50 cm distal to the duodeno-
jejunal flexure, and the jejuno-jejunostomy is per-
formed using a linear stapler. The mesenteric win-
dow at the jejuno-jejunostomy is closed with one or
two single stitches using a non-absorbable suture
(Ethibond™). Either an alimentary limb length of
150 cm in the proximal bypass or a common chan-
nel of 150 cm in the distal bypass is chosen, depend-
ing on the preoperative BMI. The alimentary limb is
then brought up to the gastric pouch. The gastro-
jejunal anastomosis is performed with a circular sta-
pling device (CEEA 25-mm, Tyco, Mansfield, MA),
which is inserted transabdominally. In the antecolic
technique, the alimentary limb is brought up direct-
ly to the pouch, whereas in the retrocolic approach,
the Roux limb is passed through a mesocolic win-
dow. The mesocolic window and the Petersen’s
defect were not closed with sutures.
Statistical Analysis
The statistical analysis was performed using standard
software SPSS 12.0 for Windows (SPSS, Chicago,
IL, USA). Our null hypothesis was that there was no
difference between the two groups; the null hypothe-
sis was rejected at a level of α<0.05. The Mann-
Whitney-U test was used to compare continuous vari-
ables between the two groups. Categorical variables
were compared using the χ2 test, or when appropri-
ate, Fischer’s exact test was applied. Results are
expressed as mean and standard deviation (SD),
unless otherwise stated. A P-value <0.05 was consid-
ered to indicate statistical significance.
Results 
According to the matching criteria, the patients were
comparable regarding age, gender, BMI, and proxi-
mal or distal gastric bypass. The two groups consist-
ed of 25 female and 8 male patients each. The mean
age in the retrocolic-treated patients was 41 years
(range 26-59) and in the antecolic-operated group
was 42 years (range 24-60). Preoperatively, the aver-
age BMI in the retrocolic group was 45.0 kg/m2
(range 34.6-64.6) and in the antecolic group was 45.7
kg/m2 (range 35.6-65.9). The characteristics of the
patients are presented in Table 1.
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The average operation time in the retrocolic group
was 219 minutes compared to 188 minutes in the
antecolic group (P=0.036). Postoperative complica-
tions occurred in 21% (n=7) of the patients in the
retrocolic group and in 15% (n=5) in the antecolic
group, respectively (P=0.751). Internal hernias (3 vs
2) and anastomotic strictures (4 vs 3) were not sig-
nificantly different between the two groups. In con-
trast, the median length of hospital stay was shorter
in the antecolic bypass group in comparison to the
retrocolic bypass group (7 vs 8 days, P=0.013). The
results are summarized in Table 2.
Interestingly, almost all internal hernias occurred
in the mesenteric window of the jejuno-jejunostomy
(Table 3). They became symptomatic late in the fol-
low-up, and after a significant weight loss of usually
>10 BMI points. In contrast, the single transmescol-
ic hernia already became symptomatic 2 weeks after
the operation. The hernias were diagnosed laparo-
scopically and were repositioned after conversion to
open surgery. In only one case, the reposition could
be achieved by laparoscopy. The mesenteric window
was always closed with sutures. In one case, the
small bowel was partially incarcerated and had to be
resected. The relation between BMI and time of
occurrence of internal hernia is shown in Figure 1. 
The follow-up rate was 88% after 3 years, and the
mean length of follow-up was 34.5 months. The
weight loss in the two groups was comparable and
is shown in Figure 2. 
Discussion
Two technical modalities in LRYGBP are the retro-
colic and antecolic positioning of the Roux limb.
The technical challenge of a retrocolic Roux-limb
positioning is undisputed. The transposition through
the mesocolic window in a more or less blind fash-
ion, and the poorer tactile properties of the laparo-
scopic instruments lead to a more challenging pro-
cedure compared to open surgery. In contrast, the
antecolic positioning allows visual control of the
Roux-limb orientation and its integrity. In order to
compare these two different techniques, we chose a
matched-pair analysis and established two homoge-
neous patient groups according to the matching cri-
teria. The analysis of our 3-year results now demon-
strates that the more time-consuming and technical-
ly-challenging retrocolic procedure has no advan-
tage over the antecolic Roux-limb positioning in
terms of weight loss and late complications. The
higher complexity of the retrocolic positioning is
mirrored in the longer operative time in our study. 
A specific problem of LRYGBP operations is the
occurrence of internal hernias. This finding might be
explained in part by the more difficult exposure of
the small bowel and the related mesentery, as well as
the more complex suturing of the laparoscopic
approach.8,9 Typical localizations of hernias after
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Table 1. Patient Characteristics
Antecolic Retrocolic
(n=33) (n=33)
Age (y) (SD) 42.0 (9.8) 41.3 (9.7)
range 24-60 26-59
Gender (f/m) 25/ 8 25/ 8
BMI (kg/m2) (SD) 45.7 (6.0) 45.0 (6.2)
range 35.6-65.9 34.6-64.6
Bypass type
alimentary 150 cm
(proximal) 24 24
common channel
150 cm (distal) 9 9
Table 2. Results
Antecolic Retrocolic P
Operation time
(min) 188 (SD 48.8) 219 (SD 57.4) 0.036
Conversion to
open (n) 1 2 1
Length of stay
(median, d)* 7 8 0.013
range 4-24 4-43
Overall complications
n (%) 5 (15) 7 (21) 0.751
Internal hernia (n) 2 3
Anastomotic
stricture (n) 3 4
Death (n) 0 0
*In the Swiss system, we do not have same-day admissions,
and patients are discharged home (and not to an affiliated
institution), when oral intake is sufficient and patients can take
care of themselves alone including self-administration of low
molecular weight heparin SC. This accounts for longer length
of stay than in the USA.
LRYGBP are the mesenteric window of the distal
jejuno-jejunostomy and the window behind the
mesentery of the Roux-limb (Petersen’s hernia). The
retrocolic Roux-limb positioning has an additional
possibility for a herniation of the small bowel
through the mesocolic window. This is one reason
why the retrocolic RYGBP has a higher rate of inter-
nal hernias in the literature.10 Although rare, internal
herniation can cause massive bowel infarction and
bowel perforation; therefore, timely recognition and
a low threshold for operation is crucial.12-14
In our study, we could not demonstrate a differ-
ence in incidence of internal hernias in the two
groups, probably due to the small sample size. A
comparison of occurrence at the mesocolic window
was not possible because the event was rare (n=1).
Surprisingly, our rate of internal hernias was rela-
tively high (7.5%) compared to other studies, which
report  internal hernia rates between 1.5 % and
3.1%.8,10,12,13 This might be due to the consistent
high follow-up rate and the longer period of obser-
vation in our study. In most other studies, internal
hernias are described after 2110 or 150 days.13
Additionally, in our institution, the patients after
LRYGBP are brought back to surgery with a low
threshold for a diagnostic laparoscopy in the case of
unexplained abdominal pain, because internal her-
nias are very difficult to detect. To date, no consis-
tent clinical signs or diagnostic tests exist that can
confirm or rule out an internal hernia with adequate
reliability. A contrast follow through can be falsely
negative in a high rate.8 Abdominal CT scan with
oral contrast has the potential to diagnose an inter-
nal hernia, but this examination is not sensitive
enough to be routinely recommended.12
When performing laparoscopy, we recommend
starting the exploration from the ileocecal valve,
working the way along the small bowel proximally.
The common channel, which is herniated in the
majority of cases, is reduced gradually this way. In
our experience, it can be more difficult to reduce the
hernia if one starts at the alimentary Roux limb.
After the reduction of the hernia, the mesenteric
defect can be closed laparoscopically. If the reduc-
tion is not possible or if small bowel has to be resect-
ed, conversion to open surgery is recommended.  
Muller et al
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Table 3. Types of internal hernias 
Patient Type Internal hernia Time (m) BMI loss Consequence
1 RC distal anastomosis 26 14 conv & reposition
2 RC transmesocolic <1 1 conv & reposition
3 RC distal anastomosis 4 10 open reposition
4 AC distal anastomosis 9 13 lap & reposition
5 AC distal anastomosis 8 14 conv & resection
RC: retrocolic, AC: antecolic, conv: conversion from laparoscopy to open surgery, lap: laparoscopy.
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Figure 1. Relationship between the occurrence of an inter-
nal hernia (IH) and the BMI and/or the time of occurrence.
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Figure 2. The decrease of body mass index (BMI) points was
comparable in both procedures during follow-up (P=0.276).
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One reason for the emergence of internal hernias
is the incomplete closure of the mesenteric defect at
the first operation.9 In our technique, the mesentery
at the jejuno-jejunostomy was split only 2-3 cm and
routinely closed with one or two non-absorbable
sutures. Interestingly, the majority of internal her-
nias in this study occurred after a significant weight
loss. This fact suggests that weight loss leads to an
increase in existing small mesenteric defects due to
slimming of the mesentery. In addition, we believe
that a slender mesentery results in a higher mobility
of the small bowel, which might further enhance the
risk of herniation.
Internal hernias occurred as late as 2 years after
RYGBP indicating that the risk for this complica-
tion might remain during the rest of life. The cumu-
lative incidence of internal hernias might therefore
be much higher than reported in the literature or
communicated to patients.
Whether the higher tension on the antecolic Roux
limb leads to a higher rate of strictures is discussed
controversially.15 We could not find a difference,
although the small sample size and the relatively rare
event do not allow statistical analysis. Other factors
like the use of reinforcement sutures and the size of
the circular stapler are believed to be more important
factors for the development of a stricture.15
According to our results, we conclude that the
antecolic Roux limb positioning is easier, faster and
equally effective and safe in the long-term, com-
pared to the retrocolic method. Therefore, the
antecolic approach represents the better alternative
in laparoscopic gastric bypass surgery.
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